A flagellate Jin821 which could feed on toxic cyanobacteria Microcystis aeruginosa was isolated, and it was identified as a species of golden alga according to its morphological characters and 18S rDNA genes. The results of feeding experiments showed that the golden alga Jin821 could make the high density (4.3 £ 10 6 cells·mL 21 ) of M. aeruginosa clear in a short time (40 h), with a removal rate of 99.9%. And the microcystin (MC-LR) was also degraded effectively at the same time, with a removal rate of 82.7% of 114 mg/L in 40 h. The growth curve of Jin821 was in 'S' style, with four phases of lag, log, stationary and decline. When M. aeruginosa was cleaned out, Jin821 would decline in number and slowed down in movement. In summary, the golden alga Jin821 can be a potential biological way to control blue algal blooms in the future.
days to reach the log phase before being used as inoculants.
The flasks were shaken more than three times a day. The flagellate JIN821 was separated by the author and kept in the culture medium of M. aeruginosa. When the cells of M. aeruginosa were cleared out, the flagellate still remained in the culture and could maintain its density for several days. The culture with only the flagellate was used as the grazer inoculants. The cell densities of M. aeruginosa and the flagellate were determined using a hemocytometer.
Flagellate identification
The flagellate strain JIN821 was identified by both morphological characters and 18S rDNA genes analysis. The cell densities of the two algae were determined using a hemocytometer every day.
Removal of microcystin-LR
The concentrations of Microcystin-LR (MC-LR) were determined by SEP-HPLC method, as described by Men & Hu (2007).
Data analysis
The removal rate (R) was calculated as:
where N 0 , N t were the densities of M. aeruginosa during the beginning and ending points of the grazing process, respectively (cells·mL 21 ).
The growth-curve parameters of log phage of M. aeruginosa were calculated following the formulas below. Considering that the grazing period was short, the growth of M. aeruginosa during this period could be ignored. A linear model was used to describe the reduction of M. aeruginosa according to the grazing of the flagellate.
The gazing rates (G) of the flagellate were calculated as:
where N t1 , N t2 were the densities of M. aeruginosa during the beginning and ending points of the log phase, respectively (cells·mL 21 ). Dt was the time of the log phase (h).
The average density of the flagellate (A m ) (cells·mL 21 ) during the log phase of M. aeruginosa was calculated as:
where A 0 , A t were the densities of the flagellate during the beginning and ending points of the log phase of M. aeruginosa, respectively (cells·mL 21 ).
The clearance rate of each flagellate (C) (nL·ind 21 ·h 21 ) was calculated as:
The specific growth rate of the flagellate (m) (h 21 ) was calculated as:
The specific attenuation rate of M. aeruginosa (n) (h 21 ) was calculated as:
The cell yield of the flagellate (Y) was calculated as:
RESULTS AND DISCUSSIONS

Morphology of the flagellate
The flagellate JIN821 was spherical, ovum or amoeba form with no cell walls, free-swimming, transparent and yellow brown, with one or two flagella ( Figure 1 ). The cell lengths and moving speeds were among 3.3-6.0 mm and 0-5 mm·s 21 , respectively. Its food storage products were oils, and the form of reproduction was cell division. It's mixotrophic, both autotrophic and heterotrophic, and the growth was much faster and the biomass was much more in the condition of heterotrophic than autotrophic. The morphological characters of Jin821 were quite like the golden alga referred to J. Kristiansen (2005) , and it was identified as a species of golden alga (chrysophyte). Relationships between growth curves of M. aeruginosa and the golden alga Jin821
With the prey -predator relationship between M. aeruginosa and the golden alga Jin821, there should be a correlation between their growth curves. The analysis results showed that the maximum densities of Jin821 increased according to the maximum densities of M. aeruginosa linearly (R 2 ¼ 0.71) in the experimental density range (5 £ 10 5 -5.5 £ 10 6 cells·mL 21 ) ( Figure 5 ). The specific growth rates of Jin821 were also in positive correlation with the specific attenuation rates of M. aeruginosa ( Figure 6 ), and the trendline was exponential.
According to the log phase of M. aeruginosa, it was calculated that the specific attenuation rates of M. aeruginosa ranged from 0.2 to 0.4 h 21 ,and the clearance rates of Jin821 on M. aeruginosa were 0.6 -1.8 nL·ind 21 ·h 21 . Other parameters of the two alga were calculated in the following table (Table 1) . The specific growth rates of Jin821, the specific attenuation rates of M. aeruginosa and the cell yield of Jin821 increased with the initial densities of M. aeruginosa.
Degradation of microcystins (MC-LR) by the golden alga Jin821
Microcystins (MC-LR) were also detected in this study. It was showed that MC-LR could be degraded by Jin821
( 
CONCLUSIONS
In conclusion, a golden alga species was isolated in our study, which could feed on the cyanobacteria, food of M. aeruginosa, and the MC-LR could also be degraded in the processes of grazing cells. More studies should be done to figure out the degradation processes of the MC-LR, and the potential use of the golden alga Jin821 in control of blue algae bloom.
